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An improved low cost automatic rearview mirror for automotive vehicles is provided, 
the minor being capable of operating in harsh environments over wide variations in temperature, 
humidity, vibration, atmospheric corrosion, salt Jpray , electronic disturbances and sand and grit 
abrasion. In one embodiment of the invention, a* improved automatically partially dimming 
aspheric outside rearview mirror is provided which increases the safety of night driving and in 
which an inboard portion of the mirror automatically transfers from a full reflective mode to a 
partial reflective mode for glare protection purposes while an outboard portion of the mirror 
remains in the full reflectance mode at all times so as to provide a danger signal. Another 
embodiment of the invention provides improved signaling means. 

Clair 

i. An electronically dimming exterior rearview mirror for automotive vehicles, 
said mirror comprising, in combination, a front element having an optically transparent 
inboard portion and an outboard poriion projecting laterally outwardly from said inboard 
portion, a rear element, said outboard portion of said front element and said rear element 
each having reflective surfaces thereon, said inboard portion of said front clement and 
aid rear element each having front and rear surfaces and defining a space between said 
rear surface of said inboard portion and said front surface of said rear element, an 
electro-optic medium confined in said space whereby light transmits of said medium 
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BRIEF SUMMARY OF TH E INVF.NTtnj tf 

This invention relate, «o rearview mirrors for motor vehicle, and, more particularly, l0 
improved interior and/or exterior rearview mirrors for motor vehicles. 

Heretofore, various automatic rearview mirrors for motor vehicles have been devised 
which automatically change from the full reflectance mode (day) to the partial reflectance mode 
(night) for glare protection purposes from light emanating from the headlights of vehicles 
approaching from the rear. The electrochromicmirrors disclosed in U.S. Patent No. 4,902,108, 
issued February 20, 1990, for Single-Compartment, * If-Erasing. Solution-Phase Electrochromic 
Devices, Solutions for Use Therein, and Uses Thereof; U.S. Patent No. 4,917,477. issued Aptii 
17, 1990, for Automatic Rearview Mirror System for Automotive Vehicles; U.S. Patent No. 
5, 128,799. issued July 7, 1992, for Variable Reflectance Motor Vehicle Mirror; U.S. Patent No. 
5,202,787, issued April 13. 1993. for Electro-Optic Device; U.S. Patent No. 5,280,380, issued 
January 18, 1994, for UV-Stabilized Compositions and Methods; and U.S. Patent No. 
5.282,077, issued January 25, 1994, for Variable Reflectance Mirror, each of which patents is 
assigned to the assignee of the present invention and the disclosures of each of which axe hereby 
incorporated herein by reference, are typical of modern day automatic rearview mirror for 
motor vehicles. Such electrochromic mirrors may be utilized in a fully integrated inside/outside 
rearview mirror system or as an inside or an outside rearview mirror system. In general, in 
automatic rearview mirrors of the types disclosed in U.S. Patent Nos. 4,902,108; 4,917,477; 
5,128,799; 5,202,787, 5,280,380 and 5,282,077, both the inside and the outside rearview 



mirrors are comprised of a relatively ihin electro-optic medium sandwiched and sealed between 
two glass elements, In most cases when the electro-optic medium is electrically energized, it 
darkens and begins to absorb light, and the higher the voltage, the darker the mirror becomes. 
When the electrical voltage is decreased to zero or removed, the mirror returns to its clear state. 
Also, in general, the electro-optic medium sandwiched and sealed between the two glass 
elements is preferably comprised of solutions of electrochromic compounds which function as 
the media of variable transmittal in the mirrors, although it should be understood that other 
electro-optic media may be utilized, including an approach wherein a tungsten oxide 
electrochromic layer is coated on one electrode with a solution containing at least another 
compound to provide counter electrode reaction. When operated automatically, the rearview 
mirrors of the indicated character generally incorporate light-sensing electronic circuitry which 
is effective to change the mirrors to the dimmed reflectance modes when glare is detected, the 
sandwiched electro-optic medium being activated and the mirror being dimmed in proportion to 
the amount of glare that is detected. As glare subsides, the mirror automatically returns to its 
normal high reflectance state without any action being required on the pan of the driver of the 
vehicle. The electro-optic medium is disposed in a sealed chamber defined by a transparent 
front glass element, a peripheral edge scat, and a rear mirror element having a reflective layer, 
the electro-optic medium filling the chamber. Conductive layers are provided on the inside of 
the front and rear glass elements, the conductive layer on the front glass element being 
transparent while the conductive layer on the rear glass element may be cither transparent or 
opaque, i.e., the conductive layer on the rear glass element may also function as the reflective 
layer for the rear glass element, and the conductive layers on both the front glass element and 
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'he rear giass elemen, are conned ,o electronic ctoi , ry which „ effKtive ,„ 
energize .he elecro-op.ie medium , 0 swi.cl, , ne mirror to „ iehllimCi decreaMd r=flecBiice ^ 
When s ,are I, de,ec.ed and .herder al ,ow ,he mirror B relum ,„ Ihe ^ ^ 
mode when the glare subsides as described in deui. in ,h= aforementioned U.S. Patents. For 
=Uri,y of description of !uch , 51ruclur£ , lhe f[on , ^ Qf ^ ^ ^ ^ . 
sotnetimes referred ,o hereinafter as the flrs, surface, and ,he inside surface of ,he fron, g , ass 
element is sometimes referred to as the second surface. The inside surface of the roar g to 
e.emen, is sometimes referred to as th. im surface , and At bjck jurface rf ^ ^ ^ 
element is sometimes referred to as the fourth surface. 

If desired, and as described in detail in , r 

aetail ,n the applicants' copending application entitled 

■Dimmabl. Rearview Mirror for Motor Vehicles", which application is assigned to the assignee 

Of .he present invention, and the entire disclosure of whtcb is hereby incorporated by reference 

« 'elective iayer may be provided on the inside ,thi,d surface, of the bac k e ,ass of a dimming 

portion of the rearview mirror, which layer is comprised of a series of coatings, hereafter calied 

■he multilayer combination reflecor/elecrcde. which also forms an integral electrode in conLac 

wi.h ,h. elecrochromic media. The other eiecrode on the inside (second, surface of the fron, 

*» is a .ransparent electrode which also con.es the elecrochromic media inside ,he mirror 

element. The series of coatings of the multilayer combination reflector, electrode is comprised 

of a, leas, a base coating which bonds to the glass surface tenaciously and resis,s the corrosive 

ae.ion of .he materia,, in the elecrochromic media, and a reflective over coating which direct,, 

contacts .he elecrochromic media and which is chosen primarily for iu „ igh ^ SBble 

behavior as a, electrode, resistance to corrosion by , he materials of elKtrochromic ^ 



resistance to atmospheric corrosion, resistance to electrical contact corrosion, the ability to 
adhere to the base coating, and ease of cleaning to an uncontaminated, high quality electrode 
surface. The series of coatings of the multilayer combination reflector/electrode has one or more 
base coatings and one or more high reflectance over coatings. The transparent coating f, 
preferably fluorine doped tin oxide, tin doped indium oxide (ITO) or a series of metal oxide 
coatings with base coatings to suppress color and reflection followed by an electrically 
conductive, transparent coating which contacts the electrochromic media directly. Where a 
series of transparent coatings is used, the materials are chosen for good bonding, resistance to 
corrosion by the materials of the electrochromic media, resistance to corrosion by the 
atmosphere, minima! reflectance, high light transmission, neutral coloration and high electrical 
conductance. Also, to a considerable extent, i, j, possibie w make the reflec(ivc dectf0(Je very 
high in electrical conductance to compensate in a synergistic fashion with a transparent electrode 
that is lower in electrical conductance so the net result is an electrochromic mirror which 
darkens and clears acceptably fast and uniformly with excellent optical properties. 

This synergistic structure is applicable for both inside and outside rearview mirrors for 
motor vehicles. When the multilayer combination reflector/electrode is used in any mirror, it 
has the inherent advantage of reducing double images, distortion, and multiple images from 
raindrops, dust, etc, while providing excellent speed of reflectance change, good high end 
reflectance, good uniformity of reflectance change across the surface area of the mirror, neutral 
color, continually variabie reflectance and a low end reflectance low enough to relieve strong 
glare. The reduction in double images and distortion is particularly useful in the case of 
dimmable mirrors which use glass that is beat but may have slight variations in radius of 
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curvature or slight ripple or warp that result in slight imperfections in matching two pieces of 
bent glass required to make, for example, a convex electrochromic mirror. 

Heretofore, ncn-automaticatly dimming aspheric exterior rearview mirrors have been 
provided which increase the Held of view of the driver of a vehicle and virtually eliminate the 
well-known blind spots of conventional flat glass and/or curved glass exterior mirrors. In 
general, aspheric mirrors are made by using multiple radii of curvature or by combining several 
types of curvature, i.e., a main flat area (infinite radius of curvature) or a main curved area with 
a constant radius of curvature similar to the convex mirrors that are currently in common use 
on passenger side exterior mirrors in the United States, together with an aspheric area which is 
disposed on the outboard portion of the mirror. It is the high curvature in the aspheric area that 
yields a greatly expanded Held of view which, in general, may be nearly double that of convex 
, mirrors and nearly triple that of fiat-surface mirrors. Aspheric mirrors thus tend to eliminate 

• *e conventional so-called blind spots, thereby enabling the drivers of the vehicles to see adjacent 

• lanes in the road and to change lanes without failing to observe other vehicles, such as 
'automobiles, motorcycles and bicycles, traveling in adjacent lanes. However, serious cost and 
; technical problems arise when efforts are made to construct an automatically dimming aspheric 
'outside rearview mirror with a reflective layer on the back (fourth) surface of the rear glass 
jelement, because it is generally necessary to very closely match the curvature of two glass 
dements of complex curvature, sometimes referred to as "matched-twins" in the industry. 
^Mismatched glass elements can cause double images, and at the present time, it is questionable 
whether automatically dimming, double image-free aspherical mirrors having a reflective layer 
on the fourth surface of the mirror element can be commercially manufactured from a practical 



^™ iMls „ lndpoinl . Howevc, une , pKledMdsuriJrisinglyeoodresulisareobttined 
when a mullilay „ c „,„ bira , ion renKtor/elK , rode „ mM ^ ^ (ihw ^ ^ 

asphenc portion of a dimmable rcarview mirr«r „ 

earvew m ,rror constructed in accordance with the present 

invention. 



H erel o for ,, hebe „en tioflneludinsatumsi6nslorMhsrs . n ^ 5uchasabr ^ s . nai 

5.0U, 167, issued Mny 7, J991 for vi*.„i c;„ ■• 

Visual Signaling Apparatus, and U.S. Patent No. 5,207 492 
issued May 4, 1993. for Mirror Assembly describe such ■ 

V scribe such mirrors where signal indicators are 
located behind ihe mirror surface Tlirou.i. ,1 

»■*■ Through the use or d,chroic reflectors, special light sources 
2nd d ir ectional louver means these sknak 

S!gnalS ' SUch 35 tum *iinali. can be hidden from the vi ew 
°t the vehicle operator so that the signals do iw 

° 5 d ° " 0t Cause 3 V£sion while still being visible 

to following vehicles or to the passing vehicles on ■„ ^ 

" ° n euher s,de - The benefit is that vehicles 

,' located m the blind spots, vet 100 f, f fn«,« ^ 

y» far fen** , 0 see conven(jonjl ^ ^ ^ ^ 

commercially due to cost, technical problems an H ,k • , 

problems, and the mherem difficulty of combining this 
feature with automatic dimming mirrors. 

,' An object of the present invention is to over™™ ,1, • 

overcome the senous cost and technical problems 
— ^ — . ^ — ^ « , he compls , _ s of ^ ^ pia|K ^ 

to provide an improved automatically partiallv dimmfn 

7 Partially dimming asphenc outside narview mirTOr 
incorporating improved means which enables the mi™ u 

the mtrror to be commercially and economically 



manufactured and assembled from a practical standpoint. 

Another object of the present invention is to provide an improved dimmable rearview 
mirror which increases the safety of night driving. 

Another object of the present invention is to provide an improved aspheric outside 
rearview mirror for motor vehicles in which an inboard portion of the mirror can be varied from 
its high reflectance mode to partial or lower reflectance modes for glare protection purposes 
while an outboard portion of the mirror remains in the high reflectance mode at all times so as 
to provide a potential danger/warning signal if another vehicle is nearby in adjacent lanes even 
under glare-producing. conditions. 

Another object of the present invention is to provide an improved dimmable rearview 
mirror for motor vehicles which provides a greater field of view than conventional flat or convex 
dimming outside rearview mirrors. 

Another object of the present invention is 10 provide an improved electro-optic, dimmable 
rearview mirror for motor vehicles, which mirror is relatively economical to manufacture and 
assemble, durable, efficient and reliable in operation. 

Another object of the present invention is to provide improved signaling means in 
conjunction with an improved outside rearview mirror for motor vehicles. 

Still another object of the present invention is to provide improved signaling means at the 
outboard section of a partially dimming mirror whereby technical difficulties are eliminated and 
costs are reduced. 

Yet another objeet of the present invention is to provide an improved dimmable rearview 
mirror for motor vehicles in which double images, distortion and multiple images from raindrops 



are reduce and wherein «=e„ ttt speed of KtlscMCS ^ ^ ^ ^ ^ ^ 
™fo, mi ,v „ f refleclan£e cnlngs Jcf0!s , he surfaM m of ^ ^ ^ 

variable reflecanee and S ood low end reflecance are obtained. 

The above a, we,, a S o.her object and advao ag e S of ,Ke p rc «n, invent wil, become 
apparen, from , he ro„ow in6 de Kn>ti o„. , ho examples , ^ ^ ^ ^ 
accompanying drawings. 

FIG. 1 is a ^ d ev atJonal vievv ^..^ ^ ^ 

mirror system for motor vehicles, the system j„H,„r 

system including a dimmabie inside rearview mirror 
together with two dimmabie outside rearview mirror ^ u 

rearv.ew mtrrors whtch embody the present invention and 
■ - «f wbicb are adapred ,o be in!a „ c d on a molM vebicie in , ^ 

-Mirrors f ace ,be rearor.be ve Wc ,ea„dean be viewed bv.bed.veronbcvebice.o provide 
a rearward view to the driver; 

HO. 2 . an e„,a, g ed simpiified S e C1 io„ai view or ibe insi de review miTO r U luS[ral od 
>n FIG, 1, taKen on the line 2-2 thereof; 

HG. 3 is an exploded view of the left pi^p,^ , . 

£ l£ft e!ectr °-°Ptic ; aspheric, partially dimmabie outside 

rearview mirror illustrated in FIG, 1; 

FIG. 4 is a fern eIevationaj vi£w of the mirTQr niusirated ^ ^ ^ 

FIG. 5 i, a simplified top plan view of the mirror illustrated in FIG. 4; 
HG. 6 is a simplified side eiev ationaI view of ^ ^ ^ rf ^ ^ ^ ^ ^ 
FIG. 4, showing the electro-optic structure. 
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FIG. 7 is a schematic simplified side elevauonal view of another embodiment of the 
invention; 

FIG. 8 is a schematic simplified side elevational view of still another embodiment of the 
invention; and 

FIG. 9 is a schematic simplified top plan view of yet another embodiment of the 
invention. 

DETAILED DESCRIPTION 

In general, in inside and outside rearview mirrors embodying the present invention, at 
least a ponion of the rearview mirror assembly may be comprised of a relatively thin layer of 
an electro-optic medium sealed between two glass elements. When the electro-optic medium is 
electrically energized, it darkens and begins to absorb light, and the higher the voltage, the 
darker the mirror becomes. When the electrical v ot uge is decreased to zero or is removed, the 
electro-optic medium returns to its clear state. Review mirrors embodying the present 
invention may, for example, incorporate light-sensing electronic circuitry of the type illustrated 
and described in the aforementioned U.S. Patent No. 4,917,477. Also, the components of 
mirrors embodying the present invention may be of the types disclosed in the aforementioned 
U.S. Patent Nos. 4,902,108; 5,128,799; 5,202,787; 5,280,380 and 5,282,077, u well as in 
U.S. Patent No. 5,014,167, issued May 7, 3991, for Visual Signaling Apparatus, and U.S. 
Patent No. 5,207,492, issued May 4, 1993, for Mirror Assembly. It should be understood, 
however, that other types of electronic circuitry and other types of electro-optic media and other 
components may be utilized in mirrors embodying the present invention. 
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in one embodiment of the present invention, an aspheric outside rcarview minor is 
provided wherein a large flat area and/or a large radius of curvature convex area of the mirror 
automatically dims, but the aspherlc portion of the mirror does no,. A key aspect of such 
embodiment of the invention resides in the fact that the front glass element is formed in one 
continuous piece .hat includes an inboard main body portion that is substantially flat, or slightly 
curved, add an outboard aspherical portion which is formed integrally with the main body 
pouicn and projects laterally outwardly therefrom. In its most praclical foral , |he omsi „ e ^ 
has a large radius of curvature, spherical, convex inboard portion, integrally joined to an 
outboard aspherical portion, i, being understood, however, ,ha, the dimming inboard portion 
could be of flat or other configuration, and that the aspherical porta could be of cylindrical or 
spherical configuration or could be formed with muit i ple radii of curvature or other 
configurations. 

Referring to the drawings, an electro-optic inside/outside mirror assembly, generally 
designated 9. embodying the present invention is depicted, in FIGS. 1 through 6. Since some 
of the layers of each of the mirrors in the assembly 9 are very thin, the scale has been distorted 
for pictorial clarity. As shown in the drawings, the mirror assembly 9 includes an inside mirror 
10 and outside mirrors 11 and 12. For clarity, in the drawings, like numbers identify 
components of the inside and outside minors which may be slighUy different in configuration 
but which function in substantially the same manner and obain the same results as similarly 
numbered components. For sample, th e shape of the from glass element of the left outside 
mirror is the reverse of the shape of the right outside mirror, and the front glass element of the 
inside mirror is generally longer and narrower than the front glass elements of the outside 



mirrors, in the embodiment of the illustraud, „ch of lhe mirT0 „ 10i ||u||2 a 
sealed chamber 13, defined by , from gia„ e , emem 14 , „ seaJ 16f „„ , ^ ^ 
element 18, hiving revive and electrically conductive metal ,ay= r , 20 and 22, respectively. 
An electro-optic medium 24 having me desired electro-optic proper,*, ft,,, , he ^mber a< wi 
a transparent electrically conducive iayer such as . nuorine-doped ,i„ oxide conducive layer 
26 is carried by me front element 14. The electrically conducive layer, are connected to an 
• electrical circuit as wil! be described hereinafter in greater detail. If desired, a co,or suppression 
coating or coatings, such as 28, may be disposed between ,he conducive layer 26 and the 
adjacent rear surface of ,he fron, element 14. Ligh, nay, erne, through the from glass element 
14, me color suppression coatingfs) 28, the amfum conduclivs , ayor 26 mi ^ 
medium 24 before being reflected from the electrically conductive and reflective Uyer 22 (or 
layers 20 and 22 if )ayer 22 is extremely thin) provided on the rear glass element 18. Tne 
reflected rays exit by the same genera! path traversed i„ the reverse direction. In electrochromic 
media bom the entering rays and the reflected rays are attenuated in proportion to the degree to 
which the electro-optic medium 24 i, iight-absorbing white in other electro-optic media the light 
rays may. in some case,, only be attenuated in one direction. When the electrode medium 
24 is electrochromic and highly light absorbing, the intensity of the exiting rays i, diminished, 
the dim image remaining mainly being from ligh, rays which » reflected off of the front 
aurf.ee of Lhe fron. glass element .4 and the interface between the fron, g.aas element ,4 and 
<h= ceding, 28 and/or 26. Thus, me basic structural element, of the electrode portion of 
each of the mirrors includes two electrode-bearing side, or waUs 14 and 18 , a spacing or 
-put* seal 16, which spaces apart and holds the wall, in substantial!, panllel relationship 
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,n « assembled d£vice , and „ hich surrau „ ds 4 wh . ch ^ ^ ^ . ^ 

by d. inside * eleclrod5 Iaye „ m ^ elK[rode . bearins ^ a ^ ^ 

preferab Iy fflw ,„ r ou 8 „ , JMlaWe m pon 32 ^ of ^ medja d . ttee<j ^ 

*» « ,h. aforememioncd palenls whic „ have rews . bly ^ iranjmUanM ^ ^ 

of the device, the medium in the chamber nu.: • 

chamber 13 being m contact with both electrode layers 22 and 

26 during operation of the mirror, It will h e „„h.»«. j «. • 

wu. be understood that the electro-optic medium for 
«hiev ing variab.e r£ „ mance could be 0 , her solution phMe e , ec , rochromi ^ so|u 

e.ec.rochroroic,, a combine,™ of ,„e two in ,he form of a h y bnd, or „ y of ,h= above |„ . 
po.ymerized -ft. A ,i,„,d crys[al , dipo|ar susp£ „ sion , ^ ^ ^ 

also be utilized i„ mirror! erabodying ,„ e presem .^.^ 

In ,he embodimen, of ,„ e illuslra[Edi , he fenec( . ve surftce m ^ ^ ^ ^ 

- E ,ass .. may be comprised of , scrjM of ^ here . Mto Kmed ^ 
co.bina.ion reHecor/elecrode. which 5crves „ , mirrof . ^ ^ ^ ^ ^ 

-tnl electa in con,ac, wi,„ , he dcclro£hromic ^ ^ ^ ^ ^ ^ 

surface of the from "lass 14 1. ,k, ,„„.„ 

.<w 11 the transparent elecirode 26 which also contacts the 

electrochromic media inside the mirror elemcn , ^ ^ , f ^.^ 
renecorfeterod. costing i s comprised „„, „ . ^ ^ ^ ^ ^ ^ ^ ^ 

tenacious,, and resists ,h e corrosive action of the materia, in the eiectroohromic media ^ 
^ooa t ,„ eiS p re f erablychromium . b „ tal , 5ra31 . velymaybe ^ tess[ai|nicte ^ romium 

ic.d. silver, or an y m a,eria, or series of coadngs which accomplish the object 
Restated. THe.hicknessonhebaseeoa.in,,,^ l0Ow I30 o angstrom, M d ia more 



typically 200 i. 800 angaroms. The final ™(,ec,ive coating which directly contacts U,. 
electrochromic media i. chosen primarily for i« high reflectance, resistance to alack by the 
electrochromic media, resistance to atmospheric corrosion, resistance to electrical contact 
corrosion, and the ability to adhere to the base coating. The preferred material for the reflective 
coating is rhodium which has excellent hardness, excellent reflectance and excellent conductance, 
but it should be understood that I, is alternatively possible to choose from a group of meals and 
their alloys such as, but no, limited to, platinum, ruthenium, iridium, and stainless steel or 
multiple layers including combinations thereof. The thickness of the reflective over coating is 
typically too to 1000 angstroms and is more typical,, ,00 ,= 600 angstroms. The series of 
coatings of this multilayer combination reflector/electrode has one or more basecoatingfs) which 
generally provide high conduce and one or more over coatings which provide additionaj 
conductance and high reflectance. By way of example the she., resistance of the multilayer 
combination reflector/electrode may be approximately , ,„ 10 ohnl! p£r sqlare 

The transparent coating 26 is preferably made of fluorine doped tin oxide or ITO or 
alternately a series of coatings with a base c=a,in g (s) to suppress color and reflection followed 
by a conductive transparent coating which contacts the electrochromic media directly. Where 
a series of transparent coatings is used, the materials are chosen for good bonding, good 
resistance to corrosion by the materials in the electrochromic media, good resistance to corrosion 
by Ihe atmosphere, minimal reflectance, high light transmission, neutral coloration and high 
electrical conductance. Suitable types of iow cos. transparent electrode coated glaas substrate 
are TEK 20' or "TEK ly coated glass manufactured by Libbey Owens-Ford of Toledo, Ohio, 
but other suitable coatings are ITO or extremely thin meal layer, which may aWivaiy 



function as the transparent electrode. 

Transparent electrode materials are InherenUy limited in the balance of properties and 
cost. Uw sheet resistance transparent coati„ g! with . shec[ rssislMce bdow approximalely „ 
ohms per s,uare tend to have low transmission «, other attendant shortcomings inching 
possible haainess. coiora.ion, non-uniformity of =oa,in s thickness and high cost. Ttti, make, 
a low sheet rcstance transparent coating , ess practical for electrochromic mirrors. To a 
considerable extent, i, is possible to make the multilayer combination reflector/electro* low in 
electrical resistance ,o compensate „ . lyne , filllc fM| , 0 „ ^ a ^ ^ 

higher in electrical resistance so the net resui, i s an electrochromic mirror which darkens and 
dears acceptably fas, and uniformly over its su ,f a ce area, with exceHent optica, propenies. 

To demonstrate the surprising nature of the synergy, electrochromic mirrors have been 
constructed with a multilayer combination renector/eiectrode of about 3 and of about 7 ohms per 
«,»» sheet reside with a front transparent electrode of about 18 to 22 ohms per souare or 
bigher which show remarkably good results for speed and uniformity of coloration *td clearing. 
Electrochromic mirrors with ,cnec.or S on the ton, surface of the rear element have been 
previously described, but the use of multilayer coatings that combine to provide high reflects, 
good adhesion to glass, low sheet resistance and ease of cleaning for electrochromic mirror,.' 
especially in combination with a low cos, high resistance transparent coating, | s prefemd . 
Thus, if desired, mirrors embodying the present invention may useahigh etarta, conductance 
multilayer combination refW.leetrode on the third surface, with . .ower elearical 
conductance transparent front eiectrode on the second surface to achieve a cost erTecdve. high 
perforce, electrochromic mirror. This ,y„er S i slic structure has the inhere,, advantage of 
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^ci„ g <o„b,e ima Ses , ois , onion , ^ mu „. , e imjges ^ ^ 
convex „ r spherically cmed mirrors) , whi|e proyjdio8 ^ ^ rf ^ 
8 oC h. g h e nc refleclance . g00d uniform . y of renKunce ^ ^ ^ ^ ^ ^ 

neutral color and a low end reflectance. ,ow enough ,o relieve s,ro„ g g ,are. 

The fo,lowi„ g are e xam plu „ romponc „ |( ^ ^ ^ ^ ^ ^ ^ ^ ^ 
» r^iew mirrors embodyin g the preS e W i„v. mta , „ Wng undemood ^ 
-y al- be used in rearview mirror, embodying the presml invemio „. 

EXAMPLE 1 

A mu„i,ay e r co m bi„ al io„ renectorreiectrode was pr e P ared by sequentially de P os„in g 
approximately 300 an g s,roms of titanium, approximately 2 00 an e stroms of 8 o,d „ d 
approximate., 200 an ss ,roms of platinum 0 „ ,h e 6.6 cm by ,4., em surface of a 0.2 cm th.c* 
^.ofsooaiimenoa,^. The deposition w, s accomp.iaheo b y ro Utin8 ^ ^ 
<hr=e separate me.1 ur |eK in a matron spot,erin 8 system w , h a baM ^ oUu ^ 

"* " ^ PKSSUre ° f 2 «» -face, OB curve white ,i 8 h, reflectance 

from me multi.ayer combination renector/e.ectrode wi, h ,he p ,a,i„„m surfacein contact wid, * 
measured accordin, ,0 the procedure of SAE »64, waa 7..P percent „d ,„e sheet resist 
of the metal layer atack waa 3.2 ohms P er square. 

TOa mti.ti.ayer combination reflector/electrode coated g ,aas was used as the rear e.eme n < 
of » ..eetroenromic mirror oev.ee. The front e.emen, was . shoe, of TEK 20 ^sparer, 

conductor was .proximate,, 20 ohma per square, Tbe «w, Cement, « ooooe, 
aether by « epoxy perimeter aeaj with the traaa^t Mnduc[or elecMde 
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common reflector/electrode offse , f[ora , ^ ^ ^ ^ ^ ^ ^ 

S how„ „ FiEure a . The !pacing belw{en (he eterote wu abou( mm ^ ^ ^ ^ 

vacuum U t nrou S h . sma „ gap lef , „ , he ^ ^ ^ a ^ ^ ^ ^ 
0.034 molar S, 10-dihydro-S, lO-dimethylphenazine 
0.034 mola, U'-difphenyl pr=p yl ,.4,4-.bi Py ridl„i Um diflooroborate 
0.5 molar c[hyl-2-eyano.3,3-dlphenylacrylate 

in a solution of 3 wt% ElvaeireTv i/i,m 

avaciie 204 1 polymethylmethacrylate resin dissolved in 

propylene carbonate, 
light. 

applied was 56 percent and with 1.2 volts applied the reflectance decreased over a period of S 

seconds to 10 percent and within 10 second , n n < 

seconds to 7.5 percent. On short circuiting the device the 

reHecta.ee increased over a period of 15 seconds back to 56 percent. 

EXAMPLE 2 

Cher than as speciflcaHy rationed, the conditions of E M mp,e , were used in this 
A mul ,i,ayer combination reflecor/elecrode was prepared by depots 
app-imately 300 an g s,roms of chrom ium , approximately 500 » 8!lrom> of silver ^ 

P-ureofS, ,0-Mo. X,er,rs, !urftcerefl£cu „ cew ^^ TO _ dftejhtttTOis ^ 
was 0.1 ohms per square. 

When an electrochromic mirror devir* u,,, f.u • . . 

nniror d eV)Ce was fabricated with this multilayer combination 
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of 6.5 and C, m « from 5,0 Wem „ 10 . 0 percM , rcflKunce in 2 Q ^ wj[h 

the application of 1.2 volts. 

EXAMPLE 3 

Mr ta a, „ y mwioned , lhe ^ rf ^ , ^ ^ ^ ^ 
« Sm p.e.A™,U,a y e rMmb ™ lionrenec , or/declrod5wasprep ^ bysequen!jaiiyd6posiii 

When „ mir ,=, fcvic. wa s fabricalsd wilh lhis multilayer comWnation 

of 7.0 percent and changed from 58.0 percent u> in n 

percent to 10.0 percent reflectance in 2.7 seconds with 

the application of 1.2 volts. 

EXAMPLE 4 

A n, u ,Ula y „ co mta i= n refWe , K[rode wa! preparerf by , he sequemjai ^ 
of Wrasi ™, elyM 0an estroms o f ch r o miuraandappraximatelylMliigsi[omsof3i6siai(iiess 
; -U n . d , 9emby66cmsurfa „ ofa02cmihi£kshMiofflat ^ ijmstot ^^^ 

' - convc !ids of , 22 cm diame , er cir£le of ^ whjch ^ ^ ^ ^ ^ ^ 
; spherical curvature with a radius of eurvamiw «tiAn ^ 

: . atUrC 0f 140 cm - ^h ft glass which was bent was TEK 

20 tin oxide coated glass manufactured bv r o 

M by Libbey Owens-Ford of Toledo, Ohio, and the tin 

; oxtde coating was on the concave side after the ■>„. 

alter the gl ass wa4 befU< The deposilion ^ 

accomplished in a Jarge in-Jine sputtering iv*t.m tv <- 

P fIng Jyslem - ^ e surface reflectance from the 
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multilayer combination reflector/electrode coatings was about 58 percent and the Sheet resistance 
was about 7 ohms per square. 

The flat and the bent glass sheets were cut into mirror shapes which were approximately 
10 cm high and 16 cm wide. These were used as the rear elements of dimmable mirrors for the 
outside of an automobile as described below. As compared to glass coated only with chromium 
metal, these pieces of the multilayer combination reflector/electrode coated glass were 
dramatically easier to clean to a condition in which they behaved as uniform hign quality 
electrodes without poorly coloring spots and blemishes in the final electrochromic dimmable 
mirror devices. 

The flat and convex pieces of multilayer combination reflector/electrode coated glass 
were matched with mirror-shaped pieces of TEK 20 coated pieces of flat and convex coated glass 
respectively. The front element convex mirror glass was also bent such that the tin oxide 
coating was on the concave side. Mirror devices were made by sealing nearly all the way 
around the perimeter of the glass pieces with an epoxy sea] containing glass bead spacers which 
provided for a 0.015 cm spacing between the TEK 20 transparent, tin oxide electrode and the 
multilayer combination reflector/electrode, The spacing between the electrode surfaces was 
filled with a solution made up of: 

0.028 molar 5,10-dihydro-5,10-dimeihylphena2ine 

0.034 molar l,l'-di(phenylpropyl)-4,4'-bipyridinium difiuoroborate 

0.030 molar 2-(2'«hydroxy.5'-methylphenyI)-benzotria2ole 

in a solution of 3 wt% Elvacite™ 2041 polymethylmethacrylate resin 

dissolved in propylene carbonate. 
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The small gap in the perimeter seal was plugged with a UV cure adhesive which was 
cured by exposure to UV light. 

The high end reflectance of the mirrors was approximately 45 percent and the low end 
reflectance was approximately 7 percent. The mirrors changed reflectance from 45 percent to 
15 percent reflectance in about 5 seconds and provided excellent glare relief when dimmed to 
the appropriate reflectance level during nighttime driving. 

EXAMPLE 5 

Every aspect of Example 4 was repeated with the exception that the multilayer 
combination reflector/electrode was prepared by the sequential deposition of approximately 400 
angstroms of chromium and approximately 200 angstroms of rhodium. The first surface 
reflectance from the multilayer combination reflector/electrode was about 70 percent and the 
sheet resistance was about 7 ohms per square. 

The flat and convex dimmable mirror devices prepared with this multilayer combination 
reflector/electrode according to the procedure of Example 4 had a high end reflectance of about 
55 percent and a low end reflectance of about 7 percent with a speed of reflectance change 
similar to the mirrors of Example 4. 

An automobile equipped with an automatic inside electrochromic mirror, one of the above 
flat mirrors as the driver's side outside mirror and one of the above convex mirrors as the 
passenger side outside mirror allowed the automobile operator to drive at night with essentially 
complete protection from glare from the headlamps of following vehicles. 

It has been observed that chromium coatings alone can be difficult to clean during 
assembly of the entire mirror, resulting in a finished mirror that may exhibit contamination spots 
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and areas of slower darkening and clearing. The use of a high reflectance material, such as 
rhodium alone, can be very cosily at thicknesses that provide low sheet resistance, but coated 
over the above-mentioned base coating(s) such as chromium results in a rear glass element which 
is easily cleaned prior to assembly, resulting in a finished mirror that is more optically perfect 
and free of contamination and darkening defects. Chromium or stainless steel alone also have 
the problem that (he high end reflectance of the finished mirror is too low considering the 
attendant losses of light from the transparent coated front substrate and electrochromic media. 
A problem with stainless alone and to a lesser extent chromium alone is poor electrical contact 
stability to the conventional spring clip type buss bars or other electrical contact means. 

The use of an inert high reflectance coating also makes attachment of spring clip type 
buss bars or other contact attachments more stable and trouble free, since non-conductive 
compounds and oxides do not form as readily under pressure contact areas. The result of low 
stability electrical contact is a mirror which loses its uniformity of coloration and its range and 
speed of coloration and clearing over the long life required in the motor vehicle industry. 

There is thus provided a robust, low cost, dimmable rearview mirror for automotive 
vehicles, which mirror is capable of operating in harsh environments over wide variations in 
temperature, humidity, vibration, atmospheric corrosion, salt spray, electronic disturbances and 
: sand and grit abrasion, and which mirror is resistant to damage from vehicle crashes and owner 
j abuse. An additional benefit from sealing the main area of the mirror reflector inside the 
* dimmable mirror element is long life of the reflector in the motor vehicle environment. 

It is common with outside dimmable mirrors to adhere a resistance heater to the fourth 
surface reflective structure at the back of the rear glass substrate, This heater and its associated 
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adhesive can cause incompatibility and Held problems if conventional reflective material, such 
as silver, is on the back side of the back glass substrate. It is also common practice to 
adhesively bond the electrochromic mirror assembly to a plastic backing plate often called the 
glass case. Normal temperature variations experienced by this assembly can cause large forces 
to be exerted on a reflector structure on the back or fourth surface due to the thermal expansion 
mismatch of the materials involved. The adhesive* used can also lead to chemical attack and 
degradation of the fourth surface reflector. Such problems are. avoided when the reflector is 
located inside the device, and the heater is adhered directly to the glass (fourth surface) of the 
rear glass element or to the tin oxide coating such as TEK 20 or TEK 15 layer which may 
optionally be on the fourth surface. 

Heretofore, problems have been encountered with a conventional silver reflector on the 
back surface of the rear glass, such problems being known as silver spoilage and silver lift, and 
are avoided with the multilayer combination reflector/ electrode inside the mirror element and 
protected by the rear glass. With the multilayer combination reflector/electrode located inside 
( the mirror element, the environmental factors axe limited to those that result from contact with 
' the materials of the electrochromic media and the offset area where electrical contact is made, 
, whereas with the reflector on the back of the rear glass surface, a number of other difficult 
' environmental factors must be dealt with for the reflector to survive during the life of the minor 
! especially on the exterior of a motor vehicle. 

Speed of coloring, good high end reflectance (typically greater than 50% for exterior 
j mirrors and greater than 60% for interior mirrors) and tow cost are important requirements for 
'dimmable mirrors, and the above described construction provides a mirror meeting such 
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requirements. Thus, it is possible to use comparatively low cost practical electrode coatings to 
make a surprisingly high performance mirror. Highly conducting transparent coatings are either 
nondurable, low in transmissivity and/or very high in cost. For this reason it is desirable to use 
comparatively low cost durable transparent coatings which have the inherent disadvantage that 
their conductance is lower than that of expensive coatings. Metals, on the other hand, have high 
conductance which can be used to great advantage. Electrochromic mirrors with 
reflector/electrodes involving a single metal layer on the front surface of the rear element have 
been previously described. However, the concept of creating a dimmable mirror where the 
electrical conductance of the transparent electrode at the second surface of the mirror element 
is purposely made much lower than the multilayer combination reflector/electrode conductance 
at the third surface of the mirror element is preferred. This intentional mismatch of conductance 
in a symbiotic relationship using practical low cost coatings provides a structure of significant 
commercial potential, i.e. the conductance of the transparent electrode is substantially lower than 
....'that of the multilayer combination reflector/electrode, and the multilayer combir uion 
• reflector/electrode is comprised of two or more coatings. The first coating on the rear glim is 
• preferably the low cost, high conductance base metal such as chromium. The final coating on 
■ , the multilayer combination reflector/electrode is the thin, high reflectance metal such as rhodium 
: for the purpose of providing high reflectance and high stability in use as an electrode for the 
: electrochromic device. The coating) on the back surface of the front element may include one 
•or more color suppression coatings followed by fluorine doped tin oxide, but it must be 
understood that any transparent coating having the required properties which is substantially 
lower in conductance than the coatings on the front surface of the rear element would be 
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suitnble. This concept may be incorporated in both inside and outside electronic mirrors 
which may incorporate ambien, and Hare lishl sensors, the glare Ugh, sensor being posidonod 
either behind the mirror glass and iooking through a section of the mirror with the reflective 
material removed, or partially removed, or the s ,ar= light sensor can be position., outsi d e „ e 
renective sur f ace s. In the alternative, areas of the electrode »d reflector, such as 45 and 46 

vacuum fluorescent dispiay, such as a compass or cloc*. to show through to the driver of the 

to measure both glare and ambient ,lgh, and which is further capable of determining the direction 

of glare. An automatic mirror on the inside of a vehicle can a,so control one or both outside 

mirrors as slaves in an automatic mirror system. 

The foregoing aJso has application in the construction of elements for mirrors where high 

maximum reflecunce is desired, and the electrochromic materials may be solution phase 
; conning lipids, |e ,s, rigid gels and/or polymers. „ may also be a hybrid design where some 
' or al, of the electrochromic materials are no, in solution M may be conflned on the surfaces 

of the electrodes, and also particularly apniies to ( | w „ • • 

any applies to electro-optic mirrors which draw more than 

. _ 10 milliamps in operation at any point in their process of dimming. 

The above described structure is particularly effective when used with select low cos, 
"-parent coatings, as for e„ mp ,e, "TEK 20", marketed by Ubbey Owen,Ford Co. of 
■Toledo, Ohio. The benefits over the most commonly used automatic mirrors in „* today m 
f* foliows: mirrors embodying the muitiiayer combination reflec,or/e,ec,rode ch*ng ere(teMce 
•^er.hsveaclearerimage, have better coition of image in the nondimmed s Bte . ,,i minale 
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«■» «d and inconvenience of putting !iIver renecljve coau .„ gs m [he ^ jurface ^ ^ 
mirror dement, have fewer handling slsps Inc(eby ^ ^ ^ for ^ ^ 

glass during processing and providing , „ nai produc , ^ ^ ^ ^ ^ 
fewer surfaces through which the ,*„, m us, , ravel , M ^ m ^ ^ ^ ^ 
reflections are closer together with the result , ta , lhere „ tea ^ ^ 

<-s.cn™ in th£ mlrror for drive , Mwoveri aj ^ ou[sjde m|mt> [here ^ 

renins from raindrops and oust on the front sorlace of ,he front glaas, and the reflector « 

contaminants and ph ySi =at ab.se tha, often affect reflectors p,aced a, the back surface of .he rear 
giass element. 

In ,he embodiment of the invention illustrated in Kgures , , hroush 6 , ^ ^ ^ 
M of each outside mirror is formed in one continuous piece that inc.udea „ inboard 
™n bod, portion MB „,a, may be subsun,,,,,, „ at wilh „ infinile radius rf _ 
: «* curved with a relative,, ,ar ge radius of curvature. This curvature „ genera,,, spherical 
> «* a radius of curvature in the range of , 200 to 3C00 mm and more typical,, in the range of 
MOO » 2600 mm. The main body portion MB is Integra!,, joined to art outboard .spherical 
: Ponio„ ma having a radius of curvature subsuntiai,, ,ess than the radius of corvatore of «. 
tfnain body ponion MB. Thus, the aspherica, ponion ,4A confutes a pre**™* fie,d of 
;«e W which, when combined with the fie,d of view of the main bod, portion MB, is 
.ubstantiall, greater than the f,e,d of view of the main bod, portion MB aron. The rear giass 
.jeiemen, ,8 of each outside mirror of this embodiment of the invention is substantial,, the aame 
si* as the main bed, portion MB of the front g,as, elemenr so that the aspherfed portion MA 
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projects lllen)Iy outwardly , ou , bMrd „ ^ , he wy ^ hb ^ ^ ^ 

element 18 . Since , he a!pheric ^ UA „ ^ ^ ^ ^ ^ ^ 

beyond *. adjacent edg e of , he rcar g|ass e]ement l8> fte Mphe ^.^ wA ^ ^ ^ 

tfw e.emen, does no, dim when , he elKtt0 . oplic ^ ^ ^ rf ^ ^ ^ ^ 
.hoo,d a,so be nnders.o* lhst , smam ^ shown h tohid ^ fw ^ ^ 

element and conceals the peripheral edge portions thereof. 

in this eminent of ,l,e invention, the rear surface 36 of the front 5 ,as s dement ,4 of 

section ,0 of the sea, ,o so thatthe outboard section ,0 of the sea, „ „ no, visible to the drive, 
vehicle. a„ho U! h,ifdesired,apor,ion of the sea, ma, be be v,sib,e 

.o d. driver to provide . demarcation to apprise the driver tha, there is a difference in the 

. ™™ confutation. As previously mentioned, the outboard area ,4A of each outside mi™ 

' - be either aspheric, cyHndrica,. spheriea,. formed with mul , iple ndii alamum ^ rf 

. any combination of the precedina or he nf „.i. j ■ . 

P ceding, or be of other des.red conjuration. It should also be 

, -derstood tha, the receive layer could be on the front surface of the aspheric* portion MA 
: T* above described construction overcomes serious cos, and technic*, problems which 

; are encountered when efforts are made to r» r r~.,\ 

maoe to perfectly match two glass shapes of complex 

{ curvature. Since the rear glass element IS ar,H rh» 

.«« element IS and the electronic portion MB of the front glass 

; element 14 are either flat or only stiehtlv curv^H 

. omy uignuy curved, matching of the overlying portions thereof is 

'more readily achieved, and serious mismatchinE which „* „ . a ~ • . 

«cning, wmch can cause double imaging, is obviated 
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=r « ta« minimiaed. Moreover, ,i„ee the aspheric pordon ma of the front element M 
projects outward* beyond ,he onboard edge of .he rear g„s, element 18, no matching 
whosoever is reared because the,, „ onlv one layer of E , ass in ,„ e ^ ^ rf 



each outside mirror. 



I. win be undergo, that if , refIec!ive layer ^ ^ ^ ^ . 

deposed on the rear surface 36 in the aspherica, portio „ , 4A „ , h „ ^ ^ ^ ^ ^ 
. reflective iayer such as 22 is also US ed as a reflector on the i„„ er surface of lhe rar ^ 
...men, ,|. behind the e,ec,ro.op.ic materia, 2,, ,he„ .here wi„ be a minimum discontinuity in 
■be ref.ee.ed image since ,h« electro-optic media layer i, very ,hi„ „ IJ0 rakt0 „, „ 
loss,. ■„ ,ha, connect i. should be understood ,ha, ,ig„, from reflection in ,he clear state of 
■he eleetrochromic portion of .he device may ,0-20% .ess .ban ,he flrs. surface rel 1 Kl ance of 
■he layer 22 when measured wi.l, .he layer 22 in conuci with air. 

. " Sh ° Uld " S ° ^ UnderSMi " ,al - b > <*-»#. i. is also possible to u„„ae indium 

■ un oxide OTO, as .he transput conductors on the confronting surfaces of the front and rear 
: glaaa elements and a reflective layer such as silver on the back of the rear glass e.ement. For 
. matching purposes, i, is also possibie to provioe a silver reflector on the back aurface of the 
; asphenca, portion .4, of the front glass, in the preferred embodiment of the invention, a layer 
:of chromium or a layer of rhodium makes up the reflective ,ayer 38 provided on Lhe back 
, -*» 36 of the asphericai ponion I4A of the front glass element, Iimiled t0 „, ^ ^ 
• « mus^ in the drawing. For Kampls , , ^ ^ 2J ^ ^ ^ _ ^ ^ ^ 
; =f Ute baok Haas element ,3, deposited over a thick highly conductive chromium layer 20. By 
'way of ..ample, the rhodium layer may have a thickness of about J00.7M Angst™. whi , e 



the chromium layer may have a thickness of about 300 to 1500 Angstroms. In the alternative, 
instead of a dual layer of rhodium and chromium, a single layer of chromium may be utilized 
together with a single layer of chromium on surface 38. A single layer of smooth, high 
transmission ITO is preferred for application to the surface 36 in both areas 14A and i4B to 
simplify the ITO coating process and to maximize reflection of 38 and minimize haze of 
reflector 38. When the reflector of the outboard portion is placed on the front side of element 
14 then the smoothness of the transparent conductor 36 is not critical, and it is possible to use 
the low cost but somewhat rough or hazy coating sold by Libbey Owens-Ford as "TEK 20" tin 
oxide coated glass or the Libbey Owens-Ford "TEK 15" glass or a similar type low cost tin 
oxide coated glass, or it is possible tb remove the tin oxide transparent conductive layer prior 
to applying the reflector to the area 14A. Thus, if desired, the transparent conductive coating 
26 on the front element 14 may be uniformly applied, selectively applied or removed from a 
portion of surface 36 prior to the application of the reflective layer 38 so that in the latter case 
the reflective layer 38 is applied directly onto the rear surface 36 of element 14. This latter 
configuration of the front element reflector is especially desirable if the transparent conductive 
coating has significant haze. It may also be desirable to lower the reflectivity at the area 14A 
to a value as bright as, or lower than, the reflectance range of the dimming portion by choice 
. of reflector material or transmission properties of the layer 26, if present, in the area 14A. 
. From the foregoing description , it will be understood that much of the uniqueness of this 
• embodiment of the invention resides in the fact that only the inboard main body portion 14B of 
, the front element 14 will be dimmed utilizing electro-optic principles. This permits protection 
l from glare and yet preserves safety, since the aspheric portion 14A is not allowed to dim and 



•he driver can still see nearby veftic.es in adjaccn, lanes. Moreover, ,he unitary fron, face of 
•he fron, glass element ,4 can stiil he easily cieaned and scraped of ice in the winter. In 
addition, the one-piece face of the fron, glass e.emcn, is cosmetically stylish. Also, the layers 
of reflective materia, can be made so close ,o ,he same p, M e ,hat their disco„,i„„i, y will not be 
objectionable to the drive, of the vehicle. „ should also be understood mat for defrosting 
purposes, a conv,„,io„a, heater (no, shown) can be utilised to cove, either the endre back of 
each outside mirror assembly including bolh , he aspherica , ^ ^ ^ ^ 
amomatically dimmi„ s inboard „o„io„ of ,he mirror, or on,, „,e automadc dimming portion 
with the hea, eventually spreading through .hermal conducrion „ ,he outboard portion MA. 

From the foregoing description, i, will be appreciated that the aspheric outboard portion 
of the mirror provides a grea.ly increased fle.d of view, .hereby vinuaUy eliminating blind spots, 
and mirrors embodying ,he presen, invention „n replace convemional driver's side exterior 
Errors or bo,h the driver's side and the passenger, side exterior mirrors. The outside mirrors 
embodying ,he presch, ,„ve„,ioh combine ,wo types of curvature, i.e., a convex main area with 
a large ndius of curva,ure or a flat main area with m ir ,f, nUe radiuJ of ^ 
being similar to conventional Uni.cd State, driver side exterior mirrors, together with „ 
aspheric section on the outboard portion of the mirror. Tne reladvely high cervature in the 
"pheric area yields a greatly expanded fleld of view, and ,, the same time, since the spheric 
FCflicn doe, no, dim, ,he bright ou,board ponion provide, a danger signal in the event anorter 
vehicle is positioned immediately adjacent to the vehicle quipped with mirror, embodying th, 
present invention. It should also be understood that if desired, the aspheric portion of the mirror 
**mb,y cou,d be tinted orprovided with ,ess reflective capability than the undimmeo «W 



optic portion of the mirror. 

With reference to FIG. 6, a preferred arrangement for connecting the electronic 
conductive layers to a power source is illustrated. In this arrangement, the two electrode-bearing 
front and rear glass elements 14 and 18 are displaced in opposite directions, laterally from, but 
parallel to, the chamber 13 in order to provide exposed areas on the front and rear glass 
elements. Electrically conductive spring clips 42 and 44 are provided which are placed on the 
coated glass sheets to make electrical contact with ihe exposed areas of the electrically 
conductive layers. Suitable electrical conductors (not shown) may be soldered or otherwise 
connected to the spring clips 42 and 44 so that desired voltage may be applied to the device from 
a suitable power source. It is preferred but not essential that the combination reflector/electrode, 
which may or may not be multilayer, function as and be maintained as the cathode in the 
circuitry. 

Rearview mirrors embodying the present invention preferably include a bezel 34 which 
extends around the entire periphery of the assembly. The bezel 34 conceals and protects the 
spring clips 42 and 44 and the peripheral edge portions of both of the front and the rear elements 
14 and 18. By way of example, the bezel 34 may be of the type disclosed in the co-pending 
Continuation Application of William L. Tonar, Serial No. 08/142,875, filed October 29, 1993, 
which is a continuation of Application Serial No. 07/907,055, filed July 1, 1992, both of which 
applications are assigned to the assignee of the present invention and both of which applications 
are hereby incorporated herein by reference. The assembly may also include a conventional 
heater and a plastic mirror back or glass case which i, adapted to snap into an outside mirror 
housing (not shown) that may be of any desired configuration including with and without a motor 
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pack for remote adjustment of mirror position Tho ~- v ■ . 

vf ponuon. The outside mirror housing is supported on the 

outside of an automotive vehicle !„ „y de!ired or convemjonal ^ ^ ^ ^ ^ 
is support* in sid= the vehiclo in any desired . ^ ^ ^ ^ ^ ^ ^ 
of each mirror may be adJusled by ,„ e drjv£r of ^ vth . cie h a convmitenai ^ ^ ^ 
«amp,e, through manual adjustment or by mKhajlieal „ ^ ^ rf ^ ^ 
conventionally provided on modern day automobiles. 

Another embodiment of .he invention is illumed inFigure7whlcIl enables each outside 
mirror ,0 implemcm a signaling function, and in which , he , eftaor 0 „ , he ^ ^ ^ 
is constructed to reflect ,„os, of ,hc spectra while transmitting only , seated spectra of a 
cooperative signal ligH, source located behind the mirror. ,„ an approaeh , , he refltt , or 

- be made general.y renective, burp ar ,ial„ , igM ^ & ^ ^ ^ 

>hus retiring a sign, ,i gh , of sufficient i„, ensi , y „ be Stt „ „ y ^ ^ 
*rou g h the partially reflecting laye, ,„ order to direc, the light away from ,„ e driver , eyes 
either louvers or a sheet of plastic ligh , dirKting fflm „ ^ ^ ^ ^ ^ 
between the signal li s h, source and the reflector. T*e ambient ligh, sensor in the automatic 
interior mirror can be used along with aconvenUonal control circuit (no. shown, to progressive!, 
■educe the signal «8^"-P»" under progressively toter night drivi „ 8 co „ di , io „ s . ^^.^ 
d» outboard portion of each outside mirror where the signal light is not expecteo to shine 

through can optionally be covered with hwt ». l. ■ 

/ w.tn slack or dark paint to make the interior behind the 

minor redactor less visible eosmeticaiiy in the daytime. In this fmbodimem „ te ^ 
*. diehroic reflector, ..... a rod m emiWnJ diode> ^ ^ ^ 



of the band pass region of the dichroic reflector. Another possibility for a light source for use 
with a dichroic reflector is a neon gas tube, power supplies (not shown) for the light emitting 
diodes or neon tube being welt known in the art. 

With a partially reflecting mirror, any wide band tight source is acceptable provided it 
has sufficient light output and life to withstand the automotive environment, and provided the 
color is acceptable for an automotive safety signal. Where a white or broad spectrum light 
source is preferably used, either a tinted lamp enclosure or separate colored filter between the 
light source and the reflector is sufficient to provide the proper orange or red light output. The 
preferred color of the light output with the partial reflector approach is orange. The most 
practical low cost light source is of the incandescent type with possible variations to include 
halogen, *enon or other life-extending, high efficiency technology. It is desired to produce the 
most light with the least cost using a practical, affordable light source for which replacement 
bulbs are readily available for service. 

Whatever light source is used, it is preferred to use either a lamp reflector, lens or both 
for the purpose of increasing light output efficiency in the desired direction. The lamp reflector 
referred to in this case is distinctively separate from the mirror reflector on the outboard ponion 
of the partially dimming aspheric mirror. As an alternate approach, this signal light concept and 
partial dimming concept can also be u Se f ul with a substantially uniformly curved mirror, such 
as a convex mirror," where only a portion of the mirror is automatically dimming and the 
outboard ponton is non-dimming with a signal light feature behind the outboard reflector. 

In order to direct light, emitting from the signal light source, away from the driver's 
view, a laser can be used to cut (bum) a precise controllable louver pattern in a plastic louver 



member effective to direct light out of the mirror so it can be seen by other vehicles on the side 
of the vehicle equipped with the signaling mirror, but not seen by the driver of the vehicle so 
equipped. The plastic louver sheet can be either extruded flat or molded flat or it can be molded 
in a curved shape to fit the mirror curve. 

It will be understood ih« , laser or oiher suitable raeans ca „ be uliIized , 0 bum „ 
an angle .hrough the plas.ic sheet, and .ha, me slots can be arranged in a manner ,o provide .be 
greatest practical ratio of open area with the laser cut slou being stopped at certain points „ 
allow sufficient structural retention and support. Referring 10 Hisure 7> , schsmlic 
side elevational view of this embodiment of the invention is illustrated therein. In .bis 
embodiment of the invention, a from reflector 138 is provided on the aspherical portion I.4A 

; ° f fhB ' R re,lKl0 ' 138 **** being a very highly reflective bo, part*,,, 
, transparent metal coating. 

It should be understood, however, ,„„ |„ , his tmbodllMnl of , he invenUon js m 

: necessary tha, the outboard portion of the mirror be aspheric, and that if desired the outboard 

' portion can be fia. or cutved. If desired, protective coatings may also be provided upon .he 

■j condition tha, the reflective coating be substantial^ .remissive Ihereby Mg %hl from 

' behind the mirror .o pass through. The higher ,he na.„ral reflecance of fte fron. layers the 

Igrca.er will be the ability to sacrifice reflectance to transmits „„ m M wilhi „ „ 

accepuble mirror refiectance range of about <0% to 60S. Soluble reflectors are rhodium. 

coated al uminum, coated silver, or other suitable different meal. The ke, aspect is tha, the 

natural reflectance be high enough to allow a thin controlled thickness to transmit approximately 

10 to SOS or greater of .he signal ligh. and still allow approximately 40 to 60* reflecanc. 



The g!ass Itself is designated 1 14 in Figure 7, but clear plastic may be useful as an alternate. 

The layer designated 1 15 is the louvered layer which incorporates an appropriate signal 
pattern which can be recognued as a turn or other signal, which when lighted is visible to 
vehicles on the side, but not to driver of the vehicle equipped with outside mirrors embodying 
the present invention. 

In .he embodiment „f „,e invention illustrated in Figure x a „ opUonaJ ^ ,„ & 
provided ,o direct light for efficiency, a signal ,i sh , sourcB ,„ „ providcd whjch My „ e .„ 
<h= form of u LED array, a filament la mp or lamps, or a gas filled lamp such as neon or 
xenon, and a reflector or ref.ee.or array 121 h provided «o diree, light emoting from .ho light 
source! 19 toward, ho leas 1 17 and/or ,he louver, , ,j. If desired, a clear transparent electrode 
heater and b.ach mash could be positioned between ,ho louvers 115 and the glass 114. The 
louvers 115 would (hen be glued to the substrate with adhesive. 

In the operation of this embodiment of the invention, when the signal ligh, source is 
energized, .he turn or other signal is thus visible only to the drivers of other vehicles. A, the 
"me time, .he reflective surfaces of .he mirror function in a conventional manner. 

In accordance with the present invention, the signaling concept described hereinabove can 
bo extended to include elccro-optic dimming mirrors as shown in Figure 8. Referring » Figure 
8. an electro-optie assembly generally designated 2,0 is provided which Includes . sealed 
ohamber 213 defined by a front s ,a s! element 2,4, an edge seel 216. and a rear glass element 
218 having reflective tat partially ligh, , ra n„r,i„i„g a „ d ejKlrical , y ^ 
rhodium layers 220 and 222, respectively, on the front face thereof. An electro-optic medium 
» tavlng the desired electro-optic properties fills the chamber 213, and a transparent 
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electrically conductive layer or layers 226, such as ITO, is carried on the back face of the front 
glass 214. A louvered layer 215 is provided which is secured to the back surface of the rear 
glass 218, the louvered layer having an appropriate signal pattern, such as an arrow, which can 
be recognized as a turn or other signal, visible to vehicles on the side, but not to the driver of 
the vehicle equipped wit!, outside mirrors embodying the invention. This embodiment of the 
invention include, an optional lens 217 I0 direct light for efficiency. A signal light source 219 
is provided which may be in the form of o„ LED array, a filament lamp or lamps, or a gas-filled 
lamp such as a neon lamp or a xenon tamp, an d a reflector or reflector array 221 is provided 
to direct light emanating from the light source 219 toward the lens 217 and/or the louvers 215. 
If desired, a clear transparent electrode heater can be positioned between the louvers 215 and 
the rear glass 218, the louvers being fixed to the heater substrate, as with an adhesive. Thus, 
in the operation of this embodiment of the invention, when the signal light source is energized, 
the signal is visible only to drivers of other vehicles, while the elecixo-optic dimming features 
of the mirrors are visible to the driver of the vehicle equipped with the mirror* embodying the 



invention. 



Another embodiment of the invention is illustrated in Figure 9. In this embodiment of 
the invention, the rear glass element is substantially the same size as the front glass element 
including the asphcrical portion thereof so that the entire mirror including the aspheric portion 
thereof has the reversibly variable transmittance capabilities. Referring to Figure 9, an outside 
mirror, generally designated 1 1 1 , is illustrated which includes a sealed chamber 1 13 defined by 
a front glass element 1 14, an edge seat 1 16, and a rear glass element 118 having reflective and 
electrically conductive metal layer 122 and optionally also a metal under coating 120. An 



electro-optic medium 124 having the desired ei«., m ,w 

« cesired electro-opnc properties fills the chamber 113, and 
a transparent electrically conductive layer such » 9 n • 

iayer, such as a fiuonne-doped tin oxide conductive layer 
126 is carried by the from element 1 14. The elerm^n , . 

The electrically conductive layers are connected to an 

electrical circuit in the manner previously described an* ■ „ , 

ay described, and, if des.red, a color suppression coating 

or coatings, such as 128 may be disposed betw eert m , . 

P oetw een lhe conducive layer 126 and the adjacent rear 

surface of the front element 114. 

th ' i embodim 

P^e „, includes an i„» Mrd , Mi „ body ^ , ^ ^ ^ ^ 
* - portion „„ „ inleerally joi „ ed [o a „ MbMrd ^ ^ ^ 

. - _ se, u „,i, IIy 15SS ttan ,„ e radius of _ 6f the ^ body ^ 

. Thus, [he aspherical portion I UA contributes a predetermined field of view which, when 

combined with the field of view of ihe m .; n k a 

the mam body portion 1 148 is substantially greater than the 
; Held of view of the main body portion U4B a i ftl ,. tu 

P B abne - The rear ^ass element H8 of the mirror 

of this embodiment of the invention is substantial ,h* 

suDstanually the same s. 2e as the front glass element 1 14 
and includes a main body portion mm >k,, • 

/ Portton USE U«t .. substantially the same size „ a* main 

Ponton 1 14B of the front S lass element and an • , 

ment, and an aspnencal portion 1 1 8A that i. substantially the 
»™ si* as the aspnerieal portion 1 ,4A of the front glass dernen , 

' hi! emb0dimen ' ° f surface on the inside of the rear gllS s 

*• ma, he the same as the multiUye, C0mbin3fa 

described which serve as a mirror reflective layer and *i. r 

layer and also form an integral electrode in contact 
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with the eiectrochromic media. The other el^iw. , • 

other electrode on the inside surface of the front glass 114 
may be the same as the transparent elprtr^* tc 

^parent electrode 26 previously described which contacts the 
eiectrochromic media inside the mirror element th 

mirror element. The muk.iayer combination reflector/electrode 
m th.s embodiment of the invent [hus funct}Qns . 

runcuons m the same manner and obtains the same 
results as the multilayer combination retkcior/eie.tmd, „ • , 

renecor/electrode previously described, and the transparent 

* - — - » transparem elKtrodes previous]y dw ^ djffe _ ^ 

embodiment of the invention beim- ita, ,h. 

"""I tai .he mul „, ayer „ mbjnalion reflec(or/elKtrode ^ 

ly"*^"**-****-*^*. ^ 

of A. embodimen, of ,„a invention i„ us , raled h ^ , ^ fi 

be understood that various chanees and m ^-r ■ 

change, and mod,r,ca„on s ma, be made win™ depaning frem 

spint of the invention. 
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1. A, elecro-oplically dimming e „ erio r rearview mim)r f or automotive vehiclMi 
said mirror comprising, fa combination, a from elemen, having an optically amafum 
inboard ponion and an onboard portion projecting lateally outwardly from said inboard 
portion, a rear element, said outboard portion of said from element u„d said re* elemen, 

» each having reflective sur faces thereon, said inboard portion of said front element and 
said rear elemen, each having front and rear surfaces and defining a space between said 
rear surface of said inboard portion and said front surface of said rear dement, ao 
electro-optic medium confined in said space whereby light transmits of said medium 
is variable opon the application of an electricai potential .hereto, said front surface of snid 

■0 inboard portion of said front elemen, liavin6 , p red61errainai raiius of ^ 
outboard portion of said front elemen, having a front surface projecting lately 
outwardly beyond said front surface of said rear element. 

2. The combination as se, forth in Claim 1 including sealing means disposed between 
said rear surface of said inboard portion of said front clement and said front surface of 
said rear element, said reflective surface on said outboard ponion of said front element 
being effective to conceal the adjacent portion „f said sealing means. 

3. ,The combination as se, forth in Claim ij said outboard portion of said from 
element being of aspheric configuration. 

4. The combination as se, forth in Claim 1. said inboard portion and said outboard 
ponion of said front elemen, each having a predetermined field of view, sajd fields of 
view of the combination of said inboard portion and said ootboard ponion being greater 
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than said field of view of said inboard portion alone. 

5. The combination as set fonh in Claim I including bezel means extending around 
the periphery of said front element. 

6. The combination as set forth in Claim 1 , said rear element being substantially the 
same size as said inboard portion of said front element whereby said outboard portion 
of said front element projects laterally outwardly beyond both said inboard portion of said 
front element and said rear element. 

7. The combination as set forth in Claim 1 including means disposed between said 
inboard portion of said front element and said rear element for suppressing color. 

8. The combination as set forth in Claim 1 . said inboard portion and said outboard 
portion of said front element being formed of one continuous piece of glass. 

9. The combination as set forth in Claim 1. said outboard portion of said front 
clement having a radius of curvature less than said radius of curvature of said front 
surface of said inboard portion of said front element. 

10. The combination as SeI forth in Claim I, said inboard portion of said from 
dement and said rear element having confronting curved surfaces. 

U, The combination as set forth in Claim I, said inboard portion of said front 
clement and said rear element having confronting surfaces of substantially flat 
configuration. 

12. The combination as ser forth in Claim 10, said reflective surface on said outboard 
portion being located on the back side of said outboard portion. 

13. Tnc combination as set forth in Claim 1, said reflective surface on said rear 
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eiement betas looted on the front side of aid rear element. 

14. The combination as se, forth in Claim 1, said refIeclive surface on aid oulbmrd 
portion being located on the front side of said outboard portion. 
U. The combination as «, forth „ a,i m ,, said rcfleclive surfece 0 „ ^ ^ 
element being located on the side of said rear element confronting said front dement. 
Id. An electro-optically dimming „, erlor rearvjew ^ ^ 
said mirror comprising. i„ , ombi „ ation , and ^ ^ ^ ^ 

element inetading an inboard portion and an outboard portion projecting iater*,, 
outwardly of said inboard portion, said inboard portion of said front eiement and m 
rear element defining a chamber therebetween, said inboard portion of said front Cement 
being transparent, the confronting sides of said inboard portion of said front etamentand 
said rear element each inetading at taastone layer of electneaiiy conductive materia,, said 
chamber containing an el.ctro.ptic reversibiy variable transmits medium in contact 
with each of said electriea.ly conducive iayers. said outboard portion of said front 
element and said rear element each including m refteing mans havin? ^ 
of view, said light renting means of said rear element being effective U, reflect Ugh, 
through said medium and through said inboard portion of said front eiemen, when sail 
US* reaches said rear eiement Meeting means after passing through said medium and 
through sai d inboard portion of said front clement, said light reflecting means of said 
outboard portion being effective to reflect light which reaches said reflecting m«ns of 
said outboard portion without passing through said medium, and means for app lyin g 
deer™, potentia, to said llvers of elrarically conduniw ^ ^ ^ ^ 



the light transmittance of said electro-optic medium. 

17. The combination as so; forth in Claim 16 including sealing means disposal 
between said inboard portion of said front element and said rear element, said reflecting 
means on said outboard portion of said front element being effective to conceal the 
adjacent portion of said sealing means. 

18. The combination as set forth in Claim 16 wherein said field of view of said light 
reflecting means of said rear element is less than the field of view of said light reflecting 
means of the combination of said rear element and said outboard portion of said front 
element. 

19. The combination as set forth in Claim 16, said inboard portion and said outboard 
portion of said front element each having a pre-determined field of view, said fields of 
view of said combination of said inboard portion and said outboard portion being greater 
than said field of view of said inboard portion alone. 

20. The combination as set forth in Claim 19 including bezel means extending around 
the periphery of said front element. 

21. The combination as set forth in Claim 20, said rear element being substantially 
the same size as said inboard portion of said front element whereby said outboard portion 
of said front element projects. laterally outwardly beyond both said inboard portion of 
said front element and said rear element. 

22. The combination as set forth in Claim 2i including means disposed between said 
inboard portion of said front element and said rear element for suppressing color. 

23. The combination as set forth in Claim 16, said inboard portion and said outboard 
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portion of said front element being formed of one continuous piece of glass. 

24. The combination as set forth in Claim 16, said outboard portion of said front 
element being of aspheric configuration. 

25. The combination as set forth in Claim 24, said inboard portion of said from 
element and said rear element having confronting surfaces of curved configuration. 

26. The combination as set forth in Claim 24, said inboard ponion of M ^ 

element and said rear element h^\ na * «■ 

element luvmg conlronung surfaces of substantially flat 

configuration , 

27. The combination as se, in Claim , 6i aw inbQard ponjon ^ 

ponion of said front element havIng < mei surfac£s ^ a rad . us guu ^ ^ 

radius of curvature of said curved surface of .„u ■ w ., 

urvco surtace of said inboard ponton being greater than ihe 

radius of curvature of said curved surface of said outboard portion. - 
». The combination as se, forth i„ Gaim Ia> said iijm ^ g[ ^ 

eleven, aiso being electrically conductive and being located on the side of said 
element confronting said front element. 

19. The combination as set forth in Ciaim 16 , said iight refecting means of ^ 
outboard portion being iocaied on the back side of said outboard ponion and said , ighl 
Meeting means of said rear element being iocated on the back side of said rear dement 
». The combination as set forth in Claim 28, said light reflecting means on saia 
omboard ponion bein8 , 0MIed 0 „ ^ ^ ^ ^ ^ 

3«. The combination as se. forth in claim 28, ^ m re fl Kling maM m ^ 
outboard portion being located on the front side of «id cotboard ponion. 



rear 
rear 
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32. The combination as set forth in Claim 16, said light reflecting means of said rear 
element being formed of multiple layers of electrically conductive material and being 
located on the side of said rear element confronting said front element. 

33. The combination as set forth in Claim 16, said light reflecting means of said rear 
element including a layer of rhodium and a layer of chromium, said layer of rhodium 
being on the side of said layer of chromium confronting said front element. 

34. The combination as set forth in Claim 33, said layer of chromium being greater 
in thickness than said layer of rhodium. 

35. In an elcctrochromic rearview mirror for automotive vehicles, the combination 
including a partially transparent and partially reflective element, a light source, means 
for directing Sight emanating from said light source through said transparent reflective 
element in a predetermined direction while permitting light reflected from said transparent 
reflective element to be viewed from a different direction. 

36. The combination as set forth in Claim 35 wherein said light directing means 
includes louver means. 

37. In an exterior rearview mirror for automotive vehicles, the combination including 
an element capable of simultaneously transmitting and reflecting light, said element 
including a light transmissive reflective coating, a light source, means for directing light 
emanating from said light source through said light transmissive reflective coating in a 
predetermined direction while permitting light reflected from said coating to be viewed 
from a different direction. 

38. The combination as set forth in Claim 37 including lens means for directing light 
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emanating from said light source toward said element. 

39. The combination as set forth in Claim 37 wherein said light directing means 
includes louver means, and lens means for directing light emanating from said light 
source toward said louver means. 

40. The combination as set forth in Claim 37, said element having a portion thereof 
of aspheric configuration. 

41. . An elecro-opticaliy dimming rea „ i8w mim)r f „ ^ ^ 
comprising, i„ combine,,, fronl a „ d !m ^ ^ ^ ^ ^ ^ ^ 
rear element d en„ ing a chamber therebetween, said front element being transparent, „. 
Side * ** f ' 0m elCm5nt Conf ™ lin * m rear element including .^parent etertraJly 
conducive me»n S , the side of said rear element confronting M f „„, eleme „, 
combined elecricaily conductive light reflecting mean,, said chamber containing an 
elec.ro-op.ic reversibly variable transmi.tance medium in contact with said transparent 
electrically conducive material on said front element and said combined electrically 
conductive light reflecting means on said rear element, said combined elecricaily 
conducive light refecting me an, on said rear element being effective to reflect Ugh. 
■hrough said medium and through said front element when said light reaches aid 
combined electrically conductive light reflecting means after passing through aid medium 
and through said front element, a light source, mea „s for directing light .malting fa, 
said light source .hrough said front and elements in a predetermined direction white 
emitting light reflected from said combined electrify conducive light reflating 
means on said rear element to be viewed from a different direction. 
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42. The combination as m fo nh in Cliim 41> ^ m directing m<ans 
louver means. 

43. The combination as set forth in Claim 41 wherein said light directing means 
includes louver means, and lens means for directing light emanating from said light 
source toward said louver means. 

44. The combination as set forth in Claim 41 wherein said light directing means 
includes louver means, and means for directing light emanating from said light source 
toward said louver means. 

45. The combination as set forth in Claim 41, said transparent electrically conductive 
means on said front element having a higher electrical resistance per unit area than said 
combined electrically conductive light Meeting means on said rear element. 

46. The combination as set forth in Claim 4 1 , said transparent electrically conductive 
means on said front element comprising indium tin oxide. 

47. The combination as set forth in Claim 41, said combined electrically conductive 
light reflecting means on said rear element comprising chromium and rhodium. 

48. The combination as set forth in Claim 41, said combined electrically conductive 
light reflecting means on said rear element including a coating selected from the group 
consisting of rhodium, piatinum, titamum, ruthenium, iridium, gold, stainless steel, 
Silver, nickel-chromium and chromium, and alloys thereof. 

49. The combination as set forth in Claim 41 including indicia means visible through 
said front element. 

50. The combination as set forth in Claim 41, said combined electrically conductive 



light reflecting means on said rear element defining an opening, and indicia means 
aligned with said opening and. visible through said front and rear elements. 

51. The combination as set forth in Claim 41 , said combined electrically conductive 
light reflecting means on said rear element including a first high conductance coating 
selected from the group consisting of chromium, titanium, stainless steel, nickel- 
chromium, gold and silver, and alloys thereof, and a second high reflectance coating 
selected from the group consisting of rhodium, platinum, ruthenium, iridium, stainless 
steel and chromium, and alloys thereof. 

52. The combination as set forth in Claim 41. said combined electrically conductive 
light reflecting means defining an opening, and vacuum fluorescent display means visible 
through said front and rear elements and through the opening defined by said combined 
electrically conductive light reflecting means. 
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An improved low cost automatic rearview mirror for automotive vehicles is provided, 
the mirror being capable of operating in harsh environments over wide variations in temperature, 
humidity, vibration, atmospheric corrosion, salt spray, electronic disturbances and sand and grit 
abrasion. In one embodiment of the. invention, an improved automatically partially dimming 
aspheric outside rearview mirror is provided which increases the safety of night driving and in 
which an inboard portion of the mirror automatically transfers from a full reflective mode to a 
partial reflective mode for glare protection purposes while an outboard portion of the mirror 
remains in the full reflectance mode at ail times so as to provide a danger signal. Another 
embodiment of the invention provides improved signaling means. 
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